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(57) Abstract 

[l,2,4]Triazolo[l,5-c]pyrimidine derivatives represented by general formula (I) or pharmacologically acceptable salts thereof which 
show adenosine A 2A receptor antagonism, wherein R 1 represents heteroaryl, etc.; R 2 represents hydrogen, etc.; na and nb represent each an 
integer of 0 to 4; Q represents hydrogen, etc.; R 6 represents hydrogen, etc.; R 3 represents (i) hydroxy, (ii) hydroxy(lower alkyl), (iii) lower 
alkoxy, or (iv) imidazo[l,2-a]pyridyl, etc.; and R 4 and R 5 represent each lower alkyl or aryl, or R 4 and R 5 form together with the adjacent 
carbon atom a saturated carbon ring when R 3 is any of (i) to (iii); or R 4 and R 5 represent each hydrogen, lower alkyl or aryl, or R 4 and R 5 
form together with the adjacent carbon atom a saturated carbon ring when R 3 is (iv). 
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[1,2,4] h 'J 7 7n [1,5-c] h° U 5 *J >MMW 



ft ffi ft g 

tif s a i 

^jl/.^-^-^r — TDPv — (European Journal of Pharmacology) » 
168#. 285H (1989^) ] &*?Z.t1fitoP>tlWS>. fcX, 7t/-» 

>?>h>ffi. 111. HHEPSW, M' 

[1,2,4] h 'J7VD[l ( 5-c]IfUi y>iI^H *iMf£ffl£W-f 3<t£ 

®tLT®Mm 60-13792 ^ac, fitttA^fflSrW-rs^tttbT^nra 

60-56983 *'*mz* MClfJftW WSMtU. 59- 
167592 ^^{C^^^tlTV^c 

Lfl>U [1,2,4] h U 77 P [1,5-c] tf'J ay>HI#©7f;'»t§M 

% BJ <p pg ^ 

#^HJtf>iWte> 77 ; y^>A2A^^JnM^^^> 7f/-»A2A§ 
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mm) ©»**fctt*Bfc*»fc[lA4] h U 7yo[l,5-c]tf U 5 
#3893 fcL it (I) 



***si*£*bu R*tt**K^, Any>, «*fcb<tt#«fc©ffi»7 
Qtt7K*s^*fctt3,4-^^h+">^>5?;u*«tob, wfefcmm?, 

tFD^y, (ii)hFn^vii7^K (iii)«ft*> b < tt#*Jfc©teft7» 
3*v£fcte(iv)fi&fcb<te#B&©. -f5^y[l,2-a]^'Jy^ -fSyr/ 
[l,2-a]tf7V-^. ^^7[l,2-a]tf'J5y^K ^VX-f^'/Uik 

y^7^/u;K ^>^-2,i,3-^7v7yu;i/, >rv**uvy;wfcJ:tf s-** 

V -3,4-5? k HP-2H-^>y[l,4]^^1tv-;i/^^^?>i*^^>3i^ ; 2>S^S 
*>U Rs^kHD + y, t Ho^viS^7;i'^;VSfeM^ ! bb<«#fim© 

R4 t R5^p^-r§K^Jg^i:-^{C^^TB^ : bb< »*«Jft©ttfPft^* 
fcJ&lSb, R» j&*B»*>b<«#Hfc©» -f S^y[l,2-a]tfU5^> 
[l, 2 .a]^y^K >f 5yy[l,2-a]tfU5x-;K *>X-f 5*VU ;k 
1/^77*1) ^>7-2,l,3-5 1 7v7l/ , J^. -f y**1*yi);M3<}:tf 3-:** 

y -3,4- v t h a -2H- ^ > y [1,4] * * u- 5? - 6 fc * & s «n 5 S * ^ 
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*) -cato^n* [iA4] h u 77o[i,5- C ]t!u a 5?>B*#sfctt*o*3± 
s^snsfttciii" 

WO«j*^6I4, *56Wti» a (I) tifc^tl5[l,2 ) 4]bU7 t /o[l,5-c] 
££SU<DtS*>£te> *3S9m» ^ (I) TibSnsiUfl h 0 7 V*a[l,5-c] 

x / i/ y A2A sgtt&ftai & ^ « 7 x / *> > a 2A (ommfcm iz & *r 

*«A©jft**fctt^R«lO«aofc»©« (I) T«t>Sna[l,2,4]hU77 
Se,tC»joa^A^tt, 5£ (I) T^t)$nS[l,2,4]hU77P 

[i,5-c]tr u ^z/ymmteztziz^fDmwtnmzftz&^^z&^z^ 

8e c-7>;k tert-7*x;k **^>x;k ^s/juwwf&n*. 

u;k fi-iP, KDU;k tru^K **-tf-7u;k x7v*u;k 

«JJk EUSy-ik HJ7v~Jk -r>KU;k 7°U-;K ^> 
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Tte, B-*fctt*ttoT«UHk HO, W*.tfkFn*->, 

187)^*-/, «7;i/3^v^;i/#^;i/, tt»7;i/*;watft3!r****» 

$7 / -f ;k 7 u -;msn£»7 M / -f ^©«»7;Mf Ji'SMmfflEte 
»7;Mr;u£iPi3n?**. 7U-^^ck^7U-;u^^ey> 77M;m->, 
7 u -;mtfci£iR7;i'# / «f ;k 7n^f;KD7 u --;i>ss#«ffifB7 u £ B 
are* o . <k^tt»7;u*;nH«i5f sk«*mo5? mmn. 

>«^ttWia«»7;wi'^6**K^i'3*»^fc*ft«tDr. ADy>tt 

ffSB/N □ y > £ BiTC* 5 c 

S^7U-;U, m*******. li©-fS^/[l,2-a]k"'JyJK *f £ 
^7[l,2-a]k7V-M 'fS^;[l,2.a]lf'J5^;k ^>x>f5^/u;^ 
^>7^77U;k ^>7-2,l,3-^7>>77LU)/, 7**1t7U ;i/*3«fctf 3- 
^7-3,4-ykHo -2H- ^ > 7 [1,4] * * U- v - ;i/ 6 fc § » ^ £ 31 £ S 

fcHP^->, k Hn^vfiM^7;^;U. AD$Vtt»7;Mf;k M7JU 
3*->, ft»7;P3*->*^=^ fc9L7)V*)Vtt* 6Wi7)V*r)VZ)V7 
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#;ww;k **s;k H7iW/^K 7 
o-ok Aoy>, -bo, 75A ->7A HJ7**n;Wk hj?* 

*~>, «»7;w3*->*;i'#=^ fflyj^i^t. ni7i^iw^7^ 

B«R7;^i:n«Tf**. T-J-m^U-J^y, AD*V7U 
7 D>fJU0.7U iWE7U-^tW«T**. 75* 

E7U-^tH*T*0, 75W*i^7^JW+v. ad$V79 
;^;W**->©7;W*U>*^»WC«»7;W^&**«^l^**^ fc 

^ > v>*T& 2> h O 75 s y •> > Asja £*#»tt#fl * ^ * £ 
*D, SMfcfcfrtt (IQ) a (I) K*l*TQ 

tttt^stj&u^tt (ih) tarts. 

*«ft*tt (IH) ifiMZtl*. fcStt (IH) 
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VO T&SftStK Ri*i7U*T*0, R 2 > R 4 ' R-fcitfR** 1 ***"* 
0, natfOTfcO, nbtflTfcO, R»jWM*t> b < 
^1,2-altfJyiK ^^ytl,Nlf7^-Jk * 5 ^/[l,2-a]tf »j = v^K 
^>X<sy^/UJU> ^>^7 1 /UJk ^> i ;-2,l,3-f7y7y , JJK -f V 

T * -5 ft£$) t> » * b >s ft£ *5 b T & if 6 n 3 . 

Att. *«7 5>ttto*. 7 5 /Sitting *J:t«f«D*#*tt*i"*- ft 
&tt (i) ®*s±tt*an*£K*£bTtt. thuwi. *u*a*»© 

±tte*n*75y«f«ra«£b-m. Uvx ^J-». 7x~»77-> 

U >ttSe®fttttttt. TW>»«. raw* *x 

^ic, ft^« (i) oaaaco^Tttwra. 
MBfe i 

ft^« (ih) ttft^« (iq) z®zw%foxm\zft^mmz>z.ttfi!Z 
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SCH 3 . SCH, 

T H 2 NNHCOR T 3 

N N (IH) N^N 

a^Sr^ci mi ci^S^nhnhcor 1 

R 2 R 2 

ai) W SCH 3 

R 6 N^N 



R 6 

***** R^R3 (W 



(V) 
Xf§2 

(VI) 



(&*. rk R2, r^ R 4 * R 5 > r g » na *5«kt^ nb utn^nrntitmrn-n^ 

5) 

IS 1 

Kttfcfttt (id temifca (7^h uv^a«) fcUT#&n*^ 

[ 5? * —i-fr ' * *J ' * 5 * ^ • VIM IT^ - (Journal of Chemical 
Society) , 383 JC (1943 *) ] *> t < HttWcVCfcatSfc* 0W* - 

an) ««p a D (7;n«'Jy^a®«) £i-r#e> 

1221 H (1977 50 > A#] fcKtt-tnCJPU^Stw.kO^fife-rS-t* 1 

its® ai) ftJE^^TOtta***, ii&Hli-3il« »^l<«2 
a*©#£T> 1-5 as, »ii/<tti-2Si©ft^«i (in) ^ 
-200*0-?, b < «£fi*tr io#~48ira£^£-e& - ofls£»(iv) 

^THF iBSt) . v^tfX v ? X^L^>^'J3-;P, N,N-v^^;l^;i/A 
7SH DMF chHTf) , y^WthTSH, y^fj^J^yh' 

(bh&dmso £irr) , ^>-t?x wix>, +yi/>. 7-fehxhu;i, 
»»x^;k tf U^>. fb7'Jx tUfc*^!/^ *nn*»A, 



WO 00/17201 PCT/JP99/05176 

)V % x^y-;u, zfunj-)v, $>z>\,m?? y-)vm*&&hL<\tM'&v 
thTte, hux^;u7^>, ^y^o^nw^, i,8-v7iffc*-> 

[5.4.O] -7-^7>X-fe> DBU £»ST> . tfU> 5 >. N-^^^t^* 

T*, #£L<teDBU WJ*£tt£. 
1*1 2 

^•^-y-^-^-y^ "Jr^XHJ- (J. Org. Chem.) , 338 H (1943 

m . »W¥ 11-106376 t>U<tt-tnKHPUfc^ftt«kD^« 

fls£4fe (IV) (V) fcftIS«i:«10.1-3iI, 

i&^oo-CT, 0 * b < tt 100-150*0*?? 10 #~48 iOT£fS2i*& £ 0 

(vi) znzzttfxzz, Em\zyfm^ummthxit, thf, 

i?3i^U>>fVn-)l\ DMF, y/Wth7$ h\ DMSO, ^> 

-tf>, b;ux>, *~>ux 7-fehxhu;u* BM*x^;w tfUv>, rh7 

»*b<ttDMF*fcttTHF**«l*-5ns. li&llStlTtt. HJX 
?)VT$ >> V7 p PtfJl/X^;i'7S>, DBU, tfUvX N-^JWl'* 
U>, «K*U*A, **fc"i-HJtfA, **fc*JW5/*A«ffl^* - 
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B.K R2, R 3 , R 4 > R 5 > R 6 * na &&Zf nb H:*n*niMBfcH«T* 

Ig 3 

(VI) ^i)§ifeb<tt^Mtt&W« 2~10^*O#'JU 

»*t<tt4-7^m«ia"r*^tm:Qfl:^* (VII - a) (vn - 
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b) ZftZZ.btfi'VZZ. *XS»w*5^*<b^«5 (Vll-a) ©£jfcjRfcttT>f A 
P-X<E»R* (Dimroth rearrangement) tbT*De>n3 [0d*tf» 

• ' "5r57.hU— (Journal of Medicinal Chemistry) » 

33#, 1231 H (1990*) #JS3 . E^C^SttfeJSatL'Ttt, 

Xl§ 4 

(Vll-a) £fc»<fc£«J (VII-b) t 1-6 »*U<tt 3 %M<D 

3,4-y^ + ^>yW5> (VIII) i^«!K ! bt<HSJStC^ttM 
ft*, £ft 10~200t:, #g^<KU30~l50t;^lO#~24P&MEiS31*S 
££fc.k?Mfc£fc (IQ) #lgt>xe3l:ilBttb;fcx-r 
AD-X^W^e. RiSt:^Stt«i:*«tbTtt. THF, 
y!fl/>^'J3-;k DMF» v^^7-feh75h\ DMSCK ^>if>> h 
;ux>, 7-fehxhUJk Hflx^)k tf'Jv>, rh7'JX & 

<ft*3^>, *od*;w», x*/-;w £*v> 

och 3 

H 3 CO^L 



R 5> Sina^ )nbR2 aH) 

aQ) 

R>> R 2 * R 3 > R 4 ' R 5 » R 6 - na nb »*ft^*WK£H*"C* 
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xm 5 



its® (iq) *mm. mm, wuumm, hU7Mpm hj7ji^ 

U 7^tDSt t h 'J 7^tD >^^*>^©^^^> ®^ 10 ~ 
100*CT 10 #~24 Pt^M-fS^ %t&> ^DDSI, 

H^l^ngm^&ft^ii^ #£L< teH^^nM*. i~io ^ 
S/^>izf>, ftZLKiZT-V-Mr&T* 1-10^*, $?£L<te5^»© 

~4ot:tio#~ i8mrMm-?z>ct\z£Qite>M (ih) £#3;:<h75n?£3. 
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NHNHCOR 1 



is 6 ci 
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(IX-b) 




OCH 3 



(X) 



(K-a) 
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it^m (IV) *jH*»'bb<ttR^CTStt»»tt+» 2 S»~*ii£iJ»© 

jH»©jK**^a"X?« a* 10-20010, »^L<«130~160 t CTl~12B#r B l 
KZLKteZ-emremW-fZZtlZ&KlitG®} (IX-a) £fctefc£t) (IX-b) 

siSCTffitt^iitL/Ttt, huxx **>i/>» rb7'J>, 7x-;ux 

IS 7 

(IX-a) *«kWb^» (IX-b) <DM%®* *fctt<b^* (IX-b) £R 
«K:3FStt3a:»»+« 0.5-3 SI, ff£L<ttl3*©Mfc**®#«T« 
il#0~100 c C, »£U<«10-40t:T5^~10fltf B 1MSl-^>-<J:tC^D, X 

g 3 cfBitfcf^D-^^^^lT^I) (ix-a) 

T^5e SigC^ttaJiattTtt, THF, 5>**tf>. 5?X^U>^'J3 
DMF, i/^fmh75H, DMSO, ^>if>, Wl'XX * 9 sV>* 
7-fchxMUk ftiifJW fcfUv'X fh7'J>. mt*7i<>, 2uu 
*;wa, x*/-;k yn/ty-;i/, &*Wi:/*>'-;i'«* 

JHfcb<ttiB'&LTffl^SCtJ»iT?*.»*L<eDMFSfcttTHFd««^ 
IS 8 

(IX-a) M~6m ^l<»3ai0 3,4.^h*^>^ 

ts> (viii) ts*i*li%>b<ttRi6:ic^ffitt&**+» s# 0-2001;, iff 

£b<«40~60'CTl0^~24B#^^$ii:?)-«i:^^ , 3^°^ (X) 

ii^T#§. Rfoiz^m&tmmtLxte. thf, ***ir>, s?x^w> 

^»JD-;W DMF, y7fmh75h', DMSO> ^>if>, HUX>, * 
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OCH 3 



H3CO 




NH 2 




i*§9 cr^f N 

R 2 
(XI) 

R6 NH 2 

g - r 4 r 3 t; N 

xn 1 0 r 5 "^^^^ ' nbR2 

(IH) 

(5£*, Ri, R 2 > R 3 * R 4 » R 5 > R 6 ^ na nb te^n^nitufS£|Wli£T& 

III 9 

its® (x) st&> ^^nD^m, hU7;^p*K, hj?** 

~40t:T\ 1 ^*~*»J*> »SKtt3-5 SiC7-V"iK 

-10 £2, #£L<te2.5 ^©H^^a^^X^tf^TffiSt^O- 

ioot^ »* b < tt io~4ot:T« 10 #~i8 mmmmtz zt\z&<o its® (xi) 

IS 1 0 
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ft*ft (XI) S***fcU<ttR*K:5FStt**« l * , « ®£\Z^T\t 1-5 

~5^*tfMt£tl (V) <hil# iO~200 < CT10^~48^S^^^^-t^«t 
OMtt (IH) Si^ttm*. R«CTiStt»»KtLTtt. THF, v 

h7Sh\ y^fM5^/Uy/>(DMI), DMSO. ^>if>> h^X>> 
DMSO ##1*3*1*. *«tt«»tLTtt. hUX^7S>, SM V/otf 

3 

3. 
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a > =/ -%;<D'& HC1 

(XVI) 

b)H 2 /Pd 
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(XIII) 

xm 1 1 

xm iofc*bfcattfc»«w«0**^ (XI) ,cfls ** (XII) 
zttm-z-sztit'Sto (xm) ##6ns. 

It 12 

1M 10lC*bfc*tttBSW«©^tt^ (XI) (XIV) 

&fpffl$-&«tfls'&* (xv) *^&ns. 

XS 1 3 

<t*« (xv) zBLfo\z*%mmm** a* o-ioot:, t < « io~4o*c 

T*l~5^ft> «F*b<ttl.2S*©^aD««»f=^ (XVI) <i:10#~24Pf 

nK«*«fcft. 1-4 moiA oift**mt*R«^stt^**+» a 

ft O-lOOt: . ff * L < tt 10-40-CT 10 #~24 WMfcai" * H t C J: 0 <t£ 
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® (XIII) t>uum®V=.)l (XVI) t©R 

■g> % HWXX THF* DMF, yIfiH-T^^«t)t<^n^ffl 

cffl^5»»ti,Ttt, x*/-;k 7dav-;k <v^da 

»*b<»^^ (xv) *a*©***^* 

tticttTiifcKioTfcfcfc* (xiii) 
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NH 2 

R<R* f\"?V N 



OH) 



R Wna 

(iS*, Ri, R2, R 3 » R 4 . R5, R«» na&<fctf nb tt-tn-enttlBtW^* 
IS 1 4 

KflfcS* (XVII) [^^-^.^-irS^-VII-rx 
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^ . h v yZTZisB >X I (J. Chem. Soc, Perkin Trans. I) . 

9*. 994S (1976 #) ] %> b < tt**lK:«P&fc*iSK* 0**^6 - 

fl:^* (XIII) ftjR*fc*«mfc**+. »fcfc«fct>Tf* 1-3 

fcffl* 0-150^, $f^t<^10~70 , CT\ 10 #~48 £ tl: 

J: OAS** (IH) fcft*JIfc*«T?M. R«c3F»ttft*»fc^^ttt:vs?>. 

DMF> 3?^mh75F. THF, 5?**1*>. vX^X-xJk n 
o**>, ^an*;UA. Httft:ft*< Hbx>, *->W>> 

u < tt h u x^T ^ >#0fl^£ ns. 

Ig 1 5 

BfMfcfttt (XVIII) tt&»«>*tt WWW 61-109791 fclXtt 
(XIII) *B**>bU<ttSiS^ffittfe»»+, IS*-**** 

#$b<tti~ios*©fc£* (xviii) t. is*~*a*9*» »*b"<«i 

-8SIOia&l7C«©#«T. SS^S-IOCC, ffSlXttO-SO-CTTlO 
#~24 »WR**«CtllJ:Dft^* (IH) ftW*"* 1 "*?**. 

(XIII) ^«^t)t<«E^lC^tt^M4', l H*~*»J*> 
ff*b<ttl-10a*OflS^ft (XVIII) £31^-78-100^ $f*L<ttO- 

sort 10 5^-24 i mm~xmm, »^t<« i~s 

a»oaaa:a7cffl©#ftT. a#-78-ioo , c, »*t<tto-6orTio» 

-24 PMWMtSJifcKiDfcS* (IH) S#5:^«*. E«£*« 
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*>M>, h;UX>, *->l/>, X-xJW. Th7kb'D77X 

h U * A> *fctt**fc->7 / **** h 'J 9 AW*lf 6ti, 

#B&0<£»7;UH*->-Cfc*fl:£*3 (IH-b) ^§23gT3-<£:#X£3. 




<5£«K R 1 * R2, R3, R4. Re, na &&T$ nb tt*n€nflilK£PWe&D. 
R»-btt|(||Bi:IPI*©illftt>U<tt*it*©<£»7;U3^5/T**) 

If 16 

M« (IH-b) S«»*feU<ttR*lw^ffittft»»+» l^*~7X»Jfi. 

-i5'a*©aa^Kx»#ttT. ®s-78~ioo < ct 10^-72 wnM«rr 

ZZtiZZQitG® (IH-a) R*II^Stt&»«tLT 
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X-XJK Tb7tFD77X 5>**"*X **** 

n«*HittM&. m*.& »w. §a * D 

ft^* (i) ft^tt (i) #mo«nJft&*i5^tt' 
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Bruns *><»15& [t Ka?- ' 7 7-"D?- (Molecular 
Pharmacology) . 29 #. 331 H (1986*) 3 KHP&Tfr ofc. 

*ftbfc 50 mmol/L MJ * <fcFO*->*^W 75// 

(KftTtts hci ) mmm ( p h 7.7) *-e, #u ho> 

*=E5?^1f- (Kinematica thfi) &ffl^TS»l,fc. »»*&31^»»^ 
(50,OOOxg,10#M) . »&nfc«:««Jiwfir;ra*0 50 mmol/L Tris HCI ft 

(HI) /mL 0»8»S£fc4«k"3fc 50 mmoyL Tris HCI W [10 
mmol/L A, 7rV -> >f7 5 0.02 3.= * h/mg 

(Sigma &SS) fc^tx] bfc. 

lfiC5»«L&lfiMl. 1 mL t;:hl)^9AT««bfc CGS 21680 

H)7x y ->> : 40 U -/mmol ; —a— • -f H • -s--* 'J 7 

(New England Nuclear) ttSS [f- yt"tJWt^ 7 7 -^Dy- • 
7>H-X^7,^U^>^;i"-t^t: 0 a^X^^^^ (The Journal of 
Pharmacology and Experimental Therapeutics) , 251 888 M (1989 ¥) ] ) . 
50 li L (ftttBS 4.0nmol/L) *.ktftUMi:S* 50 a L ft»*.fc. MiS®* 
25T:t?120»M#«*. «9Zi»«K (GF/C; Whatman ttft) ±T&5§® 
3I*»U 5 M L O 50 mmol/L Tris HCI ft**? 3 b 

fc. tf?*MM«W7;i^C*U ->>^W-^- (EX-H;*P*M 
IglHltR) £UDA* ^Wig*^^->>^^-->3>^^ 7> ^"" (Packard 

K»fli^*©AtASe#«S^ (3H-CGS 21680 ^^r) K»-r*B«®*UJ 

*-3M*JiWtt£*) ) X 1 0 0 
(ft) K*fl:^«*#«ETT©8H-CGS 21680 »&«»IB*T? 
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ft*. immmSmtte. 100mmoULy^^>^7f^» (CPA; 
Sigma ttSJ) #£TT© *H-CGS 21680 «*#«TT? 

#«»*©tt»flS**«TTO«H-CQS21680«l*lM*tt« 

Tft5. 
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10" b mol/Jj 
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□ 



^ 2 ^D, {t£* (i) ttaa&77V->>A*AM#sttfeffl** u ft 

2 COS 21680 «R**l/7->- fcWTSM 
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w*mr*>*. cgs 21680 (7r;-»A^wii) «B*rtfca*-r 

7fy v> AiA^foZft^M®^^*®®^® (medium 
sized spiny neuron) (GABA) fH«t»«tt^^«l* 

fflllHn. [i;t-tJV't^'^-P^X>X (Journal of Neuroscience) , 
16 ». 605 JC (1996 ¥) 3 . 75V ->> A* 

|*#*6WWH^ gaba {1«#M(DaJ*> lUBjlttlclMBU *©* 

5ii«OttttddYTC7Z (#m 22-25 B*SLC) SlSlOEEfflViT* 
^^fT-DfCo CGS 21680 (RMttfi) fc**U 

io ft g/20 u Lt^9XMrti:ttAlfc.lt»ft#«itto.6^mil'n- 
Z(a*,MCi:»r)*****(**««tt«>^MUT«V^.COS 21680 
€B*rtcaAT5 30 ^SdH. Kitfls^**^tiM«*fcttttlfcflS^«* 
(0.5% MC 6tnfn«P»4lfc 07** 

#*10g*fc0O.lmL) . K^b^a#l^^^lE-f^$4.5cm, 

£ l.ocm oifcaTfc?^ U ;Hl©#K:T^^oWttR©^W«K©** 
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181** 5 IMyS. - ^,. ttW ,.- , 7Z 

^ 2 ) 5 ****° 

(i) iffKl¥EiwH«*©«li io^ ifi ^ 
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*4* 



^rstf mmR&mm* 



0.5% MC 


10 


50 


0 


0 


(*tSR) 










1 


10 


0 


10 


i on 


5 


10 


5 


10 


on 


6 


10 


8 


10 


QA 


7 


10 


8 


9 


84 


10 


10 


11 


9 


70 
/O 


13 


10 


10 


8 




14 


10 


9 


9 


82 


19 


10 


5 


o 

y 




20 


10 


5 


9 


90 


21 


10 


0 


10 


100 


22 


10 


1 


10 


98 


24 


10 


2 


10 


96 


27 


10 


4 


9 


92 



&nw*. [3-D £7 >• ^-^^7-7 7-^3 a v~ (European 
Journal of Pharmacology) , 182 « , 327 H ( 1990 *) * <fc *H*» 3,991,207 

5iIft<D«ttddYT'7X (^m22~24g« 0*SLC) £ 1 »10 Effl^T#i 
ifc£ffofco AD^'J H-;U (JanssenftK) S 0.5%MC tI,«U l.Omg/kg 

sxtts) xmmmtLtz (io mg /k g ) . *fc, »***LTttL-K-/uoo 
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mg/kg43cfc^>-fe^ v H 25mg/kg £ 0.5% MC £Wftatffl*S* 

fcfcOO.lmL) U KSft*«*fctt»!»*a*l»M«^lEE^* S4 - 5 
cm, ffl.0 cmO^CT^^WttKO*. Pi*R0**«*Sl*. * 

$&<&*Jj£tt 1 n 10 EE©i3 ^ l/^-^ 3 7 S^ttbff o fc <*J* 50 ,6) 
fj- X 3 7 O M 4> S £ W # * £ t T L c 
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h"7>7 > =y->3> (Journal of Neural Transmission) . 8 39-71 K (1994 
50 ] . 

5MS&Oll£ddYV<}* (#& 22-25 g, B#SLC) SlSlOEEffl^T* 
i££tTofc. ^flMHTJWM + tt, ^23±l t C.M55±5%<Z)®Jtl^I*lT^lW 
bll, 7ktegE!aK£Ifc2i2:£. HzM£>(5 mg/kg : 7#7d >& : *-S* 
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^j^yy-X37^5 (K»#i2»3*«ft»*) **TT***»Jl/r 

»mm [o.5HMcft«ufcftitffi*«* ^ n ^* 
n«na# (7W#iiog*fcoo.imL) u tt*fc**«4i*w*fc 

lE-TOig$4.5 cm. «1.0 cmO^I^C^iUKO*' W«K©**** 
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□ tTUv> (MPTP) JWat^-ttyh] fc&tt5ftUB 

fh ^ M KDtf'Jv> (Rft. MPTP <hBST) S»ttSt«R«ttH- 

MPTP ^gMfi^^A°-^>V>^^ : &^^ , - T ^^ nTVi;5[ ' /ci ' > "" 5:r 
4 >>fX tvat^ • 7*7$- • • tMX>* • a- • x 

X • X- (Proceedings of the National Academy of Science USA) » 80 
4546M (1983 40 3 . n€>T-ffe7 hliKiii:!^©^^^ 
C MPTP \z&r)rt-*>V>&ft**?z£#to* nx ^* [ -*~ UJ *' ix 

>X' V9- (Neuroscience Letter) . 57 #, 37 H (1985 50 1 . 

2~3»Wfi4^=] c &>^- ; £-fe^ ^ (#M 300-375 g, B#^7) 5:1 
»4E«V>T***ffofc. MPTP (RBIttW 

2.0 mg/kg « 1 B 1 0, 5Bf B l3^>7-^7h^Tl: 

«#Lfc. a#«6iiwtt±aai/. *tt«ft/t-*>v>**s*ti:S5 

fcft«&tt*fcJBV>fc. K»fl2^*»0.3%Tween80, 10 %U 

-*>y 30 8 bibk i affltta«B*>fc**baft*£**£tf 
ttfc. i^a»*«3>t:a-^fW»$n^a«isi5£Si«^3o^s»c 12 ^ 
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' 0-17,£ 













TJtttUrofc [fti^:^^^V>©Ifi« (Wilcoxon Rank 
Sum test) ] o 

fg8S 




12.75 ± 0.25 



MPTP M/'«-*>V>* i E7 s MC*^T*»T**-fc 
itbTtt, ddYtUr?** (#m21~26g> B#SLC) * 1 » 10 
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mx&mbtz. *a*w*w+tt. M23±it;, aft55±5 x©»**Ta 

0.3%Tween80**iKH»»UT. KKHtt 1 P»W«C«Pt»4 bfc. »tt» 
gBPfcH:, 0.3% Tween80 lOmL/kg MP&4L£. ^ftWHW©* 
£t* Porsolt ©£& [Arch, int Pharmacodyn., 229 #, 327-336 11(1977 *)] 

25cm) *iB23±l'C07K*^9cmt5loT-7^^S:6 
7Mt*©A7Kfl&©-^*^ zk«a>£2&n«k "3 1-2 ftimS 

^»«fMO««»2»W»«bT, ^©& 
©4#W (240 f« fc*rt*aafT»*^Stt*^fc»M (^»«?M:ff»W 

»-^»©^*ik«*ftie* Steel-test V>T*TO fc. 



SS9S 





*»n#fia (8» 


0.5% MC (ttttWBI) 


180.3±15.3 


2 1 


7.6±3.2(p<0.01) 



K»«fii6tc«ko, tt*tis£a (i) ©ffi3t>^flufltf*3ftfc. 

(i) sfctt^©na±f ! F«3ns«tt. fo^Mt^t^t 
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Zfffl&Mmt* ?L*t* 7H*a. KfOR^ a»» 7JI>* 

**fttr«a*tta*6fc*. £*»©«£«. £8*. ^H^»» 

sfctt7K3!iik*;u#>K^©fi#*ffl^Tsai8$n. *adii/r«#3n*. 
*»»Jfc. gftfl:^«Ri^©t)©^^bfiHt^«itSM©Piffi*«k^ 
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ma. wm* mmL jn»stt». 

IS1BI0> 1-50 mg*g* 3-4 @K:»^TtS:#-r*©*«Jif*LVi. 
L-^Lft^b, :ti684ii:»l/TI4i(l3fiOi^O*frtJ:0«ITS. 

N-(4- * P O -2- * * tT 'J 5 v >-6W JU)-N'-(2- 7D-f^th*7 v ><lt£ 

$J A) 

2-7 0-f«^tF7y H 65 g (515 mmol)*5<ktf DBU 70 mL (510 mmol)£ 
DMF 150 mL £** L > - ntC 4,6- O P -2-* **** tf >J 5 3? >© DMF 
?M[50.0 g(256 mmol)/100 mL] * SST «> o < 0 L * 45*C «T C 

S<JfP)c R****ailTtt2l#Ma»Ufc«» 2mol/L^7K 
^T'pH^6~7 ICIIU, £)Tf3®^tl£MLfCo #b*l£@Ml£ 
l«»OD^A/^y^ = 10/l)fc**U *fttfc«, m-7 

^^--> 3 >(2@)LT^^A56.9g^e^^^^^T^(^' 78% )' 
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>/s8l ^=6/4)T»»i, s6cfl:^ftAfeioxa*ia«i/fc. 

iH NMR (6ppm, DMSO-rfs) : 10.49 (brs, 1H), 9.78 (brs, 1H), 7.95 (dd, «/= 0.7, 
1.7 Hz, 1H), 7.28 (dd, c/= 0.7, 3.3 Hz, 1H), 6.70 (dd, J= 1.7, 3.3 Hz, 1H), 6.30 
(brs, 1H), 2.50 (brs, 3H) 

Mass (m/z) : 284, 286 (M + ) 

IR (KBr) : 3750, 1654, 1560, 1478 cm 1 

M& : 185t: 

7-^7 DO-3-(2-7 U ;W>5-^^^^*[1A4] h U 7 V □ [4,3-c] tf U S v>«t£ 
$JB) 

7 ;l/=f >Ha^T. EKft- U > 225 g(1.58 mol)£* v V > 320 mL 
3 i*\ Z n IC ^ U- * ^ 5? -> a > 340 mL (256 g, 1.58 mol) £ JD 90*C 
T&UTO^MUfco C£$lA 90 g(316 mmol) 

$UD7t$^H160 , CT2^P B 1AO^bfe. K*»T«, 

^7A^DTh^^7^-(-\^>/MX^;l, = l/l)TML, {b^« B 
66.1 g^afe@^i:tT#fc(JR^78%)o 

•H NMR (6 ppm, CDCI3) : 7.75 (dd, J= 0.7, 1.7 Hz, 1H), 7.44 (s, 1H), 6.97 (dd, 
J= 0.7, 3.3 Hz, 1H), 6.66 (dd, J= 1.7, 3.3 Hz, 1H), 2.63 (s, 3H) 
Mass (m/z) : 266, 268 (M + ) 

IR (KBr) : 3040, 1592, 1512, 1464, 1301, 1081, 1009, 902, 897, 755 cm 1 
UA : 122-124 *C 

##h 3 

7.* □ D-2-(2-7 U ;W)-5-^ ?)V?*[1,2,4] HJ 7 [1,5-c] fc? U = v >(ft£ 
tlC) 
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fc&m B 2.7g(10mmol)£ THF 8.5mL lCjgfi?U *?nT DBU 1.5mL 
(10mmol)£JjQ^ 1 *M«#Ufc. ZOBfcfi****^*** 1 * 

HJUfc. R*»7«» tfffiUfcBfcfcTHFTife&U fl:** C 2.1g £S£ 

iH NMR (6 ppm, CDCls) : 7.65 (dd, «/= 0.7, 1.7 Hz, 1H), 7.36 (s, 1H), 7.28 (dd, 

J= 0.7, 3.3 Hz, 1H), 6.60 (dd, J= 1.7, 3.3 Hz, 1H), 2.78(s, 3H) 

Mass (m/z) : 266, 268 (M + ) 

IR (KBr) : 3745, 1596, 1508, 1452 cm 1 

St*, : 230*0 

1.9UU -5-(3,4- S?^h*W^75; )-2-(2- 7 U ^)[1,2,4] h U 7 V O 
[l,5-c]t!U^v>(fc£$>D) 

ib-^^ B 50.0g (188 mmol)£ THF 600 mL \Z®M U -W: DBU 42.0 mL 
(280 minol)***.. UT« 30 »WJH*bfc. !I0lBlfcK****&tt** 
tfWHJLfc. -niC 3,4-^* h^^>y^7i> 94 g(563 mmol)&iJD*.. 

otitis 2 ww«#i/fc. E«H7ft. 

LT#f»n5iI^. »8lWh'JfaU->a>U fcS*D 53.2 g 

iH NMR (6 ppm, CDCI3) : 7.60 (dd, c/= 0.7, 1.7 Hz, 1H), 7.20 (dd, J= 0.7, 3.3 

Hz, 1H), 6.94-6.98 (m, 3H), 6.85 (d, J= 7.9 Hz, 1H), 6.61 (brt, 1H), 6.58 (dd, J 

= 1.7, 3.3 Hz, 1H), 4.74 (d, J= 5.6 Hz, 2H), 3.90 (s, 3H), 3.89 (s, 3H) 

Mass (m/z) : 385, 387 (M + ) 

IR (KBr) : 2359, 1630, 1616, 1585, 1515 cm 1 

K£ : 193t: 
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5-7 a J -7-* U D -2-(2-7 U ;W)[1,2,4] h U 7 V* D [1,5-c] fc? U S V >(fl2^« B) 

<t<Stt D 50.0 g(130 mmol)£ h U 7;W*0»H 260 mL £8?#U 
h 'J 7 P ^ ^ > * JU* >^ 50 g(333 mmol), 7- V 42 mL(390 mmol) 

tin*.* *mT»2i»w«^bfc. R**7ft. mj7;m-diW**ee«* 

U 2 mol/L TMHfc* h »J 7 AtK^^1?7;1/* U ttCWfi 

{t^E 25.6g^efeS^ttT#fc(iR^83%). 

m NMR (6 ppm, CDC1 3 ) : 7.64 (dd, J= 0.7, 1.7 Hz, 1H), 7.25 (dd, J= 0.7, 3.3 
Hz, 1H), 7.04 (s, 1H), 6.60 (dd, J= 1.7, 3.3 Hz, 1H), 6.30 (brs, 2H) 
Mass (m/z) : 235, 237 (M + ) 

IR (KBr) : 3104, 3070, 1666, 1592, 1552, 933 cm 1 

MM : >270 , C 

###16 

5-7 S J -2-(2-7 U )Vyi- tf ^ 7 S?-;W[1A4] h U 7 7 □ [1,5-c] tf ' J = ^ >(fc 

-fb^tt E 10.5 g(44.6 wmo\)*&W*7V> 19.2 g(223 mmol)£ DMSO 
180mL«fi?U 150*CT?2»ma»U&. R*»7ft. »tt**ffi«*U 

> U * y 5 A ? P "7 h 7*5 7 >C -(23% 7 >^^7tK/ * 7 y 7 D 
□ *;PA = l/10/90)T««lUfc&, BiX^-riHSaiT, <L&$)F9.91 
g £ afeffi*£ LT*§fc(lR$ 78%)o 

iH NMR (6 ppm, DMSO- A) : 7.86 (dd, J= 0.7, 1.7 Hz, 1H), 7.60 (brs, 2H), 
7.06 (dd, J= 0.7, 3.3 Hz, 1H), 6.68 (dd, J= 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 3.49 
(t, J= 5.0 Hz, 4H), 3.40 (brs, 2H), 2.83 (t, J= 5.0Hz, 4H) 
Mass (m/z) : 285 (M + ) 
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IR (KBr) : 1656, 1650, 1614, 1555, 1514, 1234 cm 1 
: 170-172'C 

5- 7 S J -2-(2- 7 U )V )-7-(4-(2. t H O * '> -2- * 7* □ M fr) * * 9 5? X 
;W)[1,2,4] h U 7 V* O [1,5-4 'J 5 v > (fc£* i) 

fcttm E 500 mg(2.12 mmol)£ DMSO 7 mL t . DBU 0.95 mL (6.36 

mmol). l-(2-tHD^>-2-^^^D^)H^7v>1.50g(9 f 50mmol)«:J)D 

A. l40rT»2l*M«#Lfc. R**7«. fi«*£** * 

(3%** ^*ij->-wkx^;hi**kt? 

' BISftLT, fc**l 260mg«afi»*tUT»fc(«*33X). 
»H NMR (6 ppm, CDCh) : 7.58 (dd, c7= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.71 (brs, 2H), 3.55 (t, J= 
5.0 Hz, 4H), 2.96 (brs, 1H), 2.73 (t, J= 5.0 Hz, 4H), 2.39 (s, 2H), 1.21 (s, 6H) 
Mass (m/z) : 357 (M + ) 

IR (KBr) : 3853, 1678, 1608, 1558, 1471, 1331 cm 1 

J5*& : 235-236t: 

TC^^^f : C17H23N7O2 tUT 

ftM (%) : C = 57.13, H = 6.49, N = 27.43 
(%) : C = 57.28, H = 6.58, N = 27.48 

^JK0i 1 4 £frt^ ffc£* 2Mb** 14 *ff fc. 

5-7S y-2-(2-7 U ^)-7-(4-(2-k FD^i/.2^fJl'^JH^7 

;W)[1.2,4] h U 7 7 P [1,5-c] tr U 5 ->* > (4b** 2) 

JR$ : 54%(h^X>-^lJ->T^^ ; 5f fcfitH**) 
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iH NMR (6ppm, CDCh) : 7.59 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.63 (brs, 2H), 3.55 (t, J= 
5.0 Hz, 4H), 2.73 (t, J= 5.0 Hz, 4H), 2.44 (d, J= 13.9 Hz, 1H), 2.34 (d, J= 
13.9 Hz, 1H), 1.43-1.58 (m, 2H), 1.14 (s, 3H), 0.92 (t, J= 7.59 Hz, 3H) 
Mass (m/z) : 371 (M + ) 

IR(KBr) : 3319, 3176, 2970, 2833, 1655, 1614, 1606, 1557, 1513, 1444, 1333, 
1236 cnr 1 
tt£ : 212"C 

Ttmttffi : C18H25N7O2 0.4 b)VX>t bT 
tfgMI (%) : C = 61.19, H = 6.96, N = 24.01 

mmm (%) : c = 61.36, h = 7.06, n = 23.93 
mmM3 

5. 7 a J -2-(2- 7 U ;V)-7-(4-(2- tPn*^*7x = ^nK*)^?^ 
;V)[1,2,4] h >J 7 1/ P [1,5-c] e U 5 5? > (flS** 3) 
JR* : 34%(X? / — HJWX>"ClitSil ; 

iH NMR (6 ppm, CDCls) : 7.57 (dd, J= 0.7, 1.7 Hz, 1H), 7.48(d, J= 7.3 Hz, 
1H), 7.35(t, J= 7.59 Hz, IH), 7.25 (d, J= 6.6Hz, IH), 7.14 (dd, J= 0.7, 3.3 Hz, 
IH), 6.55 (dd, J= 1.7, 3.3 Hz, IH), 5.94 (s, IH), 5.56 (brs, 2H), 4.25 (s, IH), 
3.42 (t, J = 5.0 Hz, 4H), 2.90 (d, J= 13.0Hz, IH), 2.68 (d, J= 13.0Hz, IH), 
2.32-2.52 (m, 4H), 1.50 (s, 3H) 
Mass (m/z) : 419 (M + ) 

IR (KBr) : 3333, 3176, 2361, 1664, 1647, 1603, 1560, 1442, 1417, 1334, 1225, 

1007, 770 cm- 1 

K£ : 267-268X: 

7m%m : C22H25N7O2 1 bT 

ftM (%) : C = 62.99, H = 6.01, N = 23.37 
(%) : C = 63.04, H = 6.25, N = 23.58 
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% mm 4 

5. 7 = J -2-(2- 7 U )V )-7-(4-(2- If f -2-k h'D + ^f 
)U)[1,2,4] h "J 7 V* □ [1,5-c] tf U a v > «b#* 4) 
jRJfs : 7i%(WWX>- / v*U->"CStSfi > 

iH NMR (6 ppm, CDCI3) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, c/= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.68 (brs, 2H), 3.54 (t, J= 
5.0 Hz, 4H), 2.91 (brs, 1H), 2.71 (t, J= 5.0 Hz, 4H), 1.48 (q, /= 7.6 Hz, 4H), 
0.88 (t, J= 7.6 Hz, 6H) 
Mass (m/z) : 385 (M + ) 

IR (KBr) : 3410, 3107, 2966, 2951, 2361, 1655, 1616, 1605, 1558, 1446, 1236 
cm 1 

MA : 212-213'C 

Ttmfttir : C19H27N7O2 thX 

fl-^M (%) : C = 59.20, H = 7.06, N = 25.44 
(%) : C = 59.52, H = 7.20, N = 25.61 

5.75; -2-(2- 7 U ;W-7-(4-(l- tHD^>y^7-DW^)^7^- 

;U)[i,2,4] h U 7 V n [1,5-c] f'J5y> Mb^tt 5) 
W : 48%(x^y — JV-SSlxf;VtS^fB ; fifeSft*) 

iH NMR (6 ppm, CDCh) : 7.59 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 6.04 (s, 1H), 5.70 (brs, 2H), 3.59 (t, J= 
5.0 Hz, 4H), 2.70 (t, J= 5.0 Hz, 4H), 2.55 (s, 2H), 0.86 (t, J= 6.6 Hz, 2H), 
0.43 (t, J= 6.6Hz, 2H) 
Mass (m/z) : 355 (M + ) 

IR (KBr) : 3139, 2833, 2632, 1666, 1614, 1556, 1514, 1443, 1416, 1331, 1243, 
1209, 1124, 1016, 771 cm 1 
MA : 215-217*0 
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7c3§#*r : C17H21N7O2 O.6H2O tLX 

ft&m (%) :C = 55.76, H = 6.11, N = 26.77 

mmfe (%) : C = 55.86, H = 6.13, N = 26.54 
MM 6 

5- 7 5 y -2-(2- 7 U ;U )-7-<4-(2- ^^">.2^fJ^Pe^^7^ 
;U)[1,2,4] h U7*/D[l,5-c]tr U S i?> iit&m 6) 

: 70%(^X^JUTfl^^ ; Sfe^*) 
iH NMR (6 ppm, CDCI3) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.78 (brs, 2H), 3.52 (t, J= 
5.0 Hz, 4H), 3.22 (s, 3H), 2.65 (t, J= 5.0 Hz, 4H). 2.36 (s, 2H), 1.20 (s, 6H) 
Mass (m/z) : 371 (M + ) 

IR (KBr) : 3417, 3167, 2958, 2833, 2360, 1666, 1608, 1560, 1512, 1470, 1444, 
1416, 1381, 1333, 1242, 1132, 1076, 1012 cur 1 
jBk£ : 200-201'C 

TtmttVr : Ci 8 H 2 5N 7 02 O.2H2O tLX 

fhM (%) : C = 57.92, H = 6.80, N = 26.27 

mmm (%) : c = 57.86, h = 6.92, n = 26.24 
mmm 7 

5 .7^.2-(2-7 U ;U)-7-(4-(3- fc H O * > -3- * * to 7 * K 1 5 v ~ 
;U)[1,2,4] h U 7 V*D [1,5-c] tr U 5 v > «t£» 7) 
JR^ : 59%(h^X>- y \^r1t>TS^^a ; 'Jtlfii*) 

iH NMR (6 ppm, CDCI3) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.87 (brs, 2H), 3.54 (t, J= 
5.0 Hz, 4H), 2.68 (t, J= 5.9 Hz, 2H), 2.60 (t, J= 5.0 Hz, 4H), 1.67 (t, J= 5.9 
Hz, 2H), 1.25 (s, 6H) 
Mass (m/z) : 371 (M + ) 

IR (KBr) : 3389, 3107, 2966, 2937, 2837, 1670, 1660, 1639, 1622, 1597, 1549, 
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1439, 1225 cm 1 

MA : 194-195'C 

7C*#*r ■ Ci 8 H25N70 2 iUT 

ftgtt (%) : C = 58.21, H = 6.78, N = 26.40 
(%) : C = 58.26, H = 7.00, N = 26.49 

18 

5 . 7 ,y -2-(2. 7 U ;U)-7-(4-(3- kFD + y.3.^M>^)^5^ 
»)U,2,4] h U 7 70[l,5-c]tf U 5 v > 8) 

>H NMR (6ppm, CDCI3) : 7.58 (dd, 0.7, 1.7 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 
Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.63 (brs, 2H), 3.56 (t, J= 
5.0 Hz, 4H), 2.60-2.71 (m, 6H), 1.51-1.71 (m, 4H), 1.18 (s, 3H), 0.91 (t, .7=7.6 
Hz, 3H) 

Mass (m/z) : 385 (M + ) 

IR(KBr) : 3417, 3139, 2972, 1660, 1606, 1564, 1516, 1479, 1443, 1416, 1338, 

1223, 1122, 1020, 770 cm 1 

MA : 196-197*0 

Ttmttffi : Ci9H 2 7N 7 0 2 t UT 

ff-IHg (%) : C = 59.20, H = 7.06, N = 25.44 

mmm (%) : c = 59.29, h = 7.06, n = 25.05 
%mm 9 

5-75/ -2-(2- 7 U JW-7-(4-(3- 1 H D * ~> -3- 7 x ZL )V 7 * )V) M « 9 5> - 
;b)[l,2,4] h U 7 */n [1,5-c] e U ^ v > (AsS* 9) 
1R$ : 36%(@^X^-2-7°nAV-^TPI!£i 3 B ; 

iH NMR (6 ppm, CDCh) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.48 (d, J= 7.6 Hz, 
2H), 7.36 (d, J= 7.6 Hz, 2H), 7.25 (d, J= 6.6 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 Hz, 
IH), 6.56 (dd, J= 1-7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.63 (brs, 2H), 3.51-3.60 (m, 
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4H), 2.60-2.70 (m. 2H), 2.17-2.46 (m, 4H), 2.02-2.17 (m, 1H), 1-83-1.97 (m, 
1H), 1.52(s, 3H) 
Mass (m/z) : 451 (M + ) 

IR (KBr) : 3444, 3167, 2972, 2833, 2362, 1652, 1616, 1564, 1513, 1421, 1238, 

779 cnr 1 

HA .: 123-124*0 

TtMftft ■■ C23H27N7O2 1.0H 2 Oi:tT 

ftgtt (%) : C = 61.18, H = 6.47, N = 21.71 
$M (%) : C = 61.20, H = 6.39, N = 21.77 

nmm 10 

5. 7 = J -2-(2- 7 U ;U)-7-(4-(3- I^-S-k KO*^>f 
;W)[1,2,4] h U 77 D[l,5-c]lf U ^ 5» (fcfc* 10) 

»H NMR (6 ppm, CDCls) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.65 (brs, 2H), 3.55 (t, J= 
5.0 Hz, 4H), 2.59-2.65 (m, 6H), 1.40-1.69 (m, 6H), 0.87 (t, J= 7.6 Hz, 6H) 
Mass (m/z) : 399 (M + ) 

IR (KBr) : 3278, 2968, 2833, 2808, 2361, 1659, 1651, 1605, 1441, 1417, 1336, 
1236, 1201 cnr 1 
MA : 183^ 

Ttmftft : C20H29N7O2 t. IsT 

(%) : C = 60.13, H = 7.32, N = 24.54 
H$Jffi (%) : C = 60.17, H = 7.49, N = 24.63 

mmm n 

5-7 = J -2-(2-7 U *)-7-<4-<M h * \d*7 v-JW.M] 

h'J7^0[l,5-c]lf , JS-7> Ut£®ll) 
JR^ : 53%(^X^;i/TSiSS ; 6&©*) 
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iH NMR (6 ppm, CDCI3) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.77 (brs, 2H), 3.56 (t, J= 
5.0 Hz, 4H), 3.20 (s, 3H), 2.54 (t, «/= 5.0 Hz, 4H), 2.44 (t, c/= 8.3 Hz, 2H), 
1.72 (t, J= 8.3 Hz, 2H), 1.18 (s, 6H) 
Mass (m/z) : 385 (M + ) 

IR (KBr) : 2972, 2808, 2364, 1668, 1606, 1562, 1513, 1442, 1417, 1377, 1335, 

1225, 1126, 1080, 1005, 773 cm 1 

tt^L : 194-195 "C 

TtmtttiT : C19H27N7O2 tvx 

ft** (%> : C = 59.20, H = 7.06, N = 25.43 

mmm (%) : c = 59.02, h = 7.06, n = 25.10 
%mm 12 

5-75/ -2-(2- 7 U ;H-7-(4-(2- t^^'>-l,l.^^X^)^7^ 
^)lU4]hU770[l,5.c]lfUay> 12) 
JR$ : 48%( WWX^^-t^T^JI ; 6fe&M£ii>) 

iH NMR (6 ppm, CDC1 3 ) : 7.59 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, IH), 6.56 (dd, J= 1.7, 3.3 Hz, IH), 6.03 (s, IH), 5.62 (brs, 2H), 3.58 (brt, 
4H), 3.42 (s, 2H), 2.71 (brt, 4H), 2.36 (s, IH), 1.09 (s, 6H) 
Mass (m/z) : 357 (M + ) 

IR (KBr) : 3444, 3167, 2972, 2833, 2362, 1663, 1616, 1560, 1514, 1444, 1230, 

978, 771 cm- 1 
: 213-215^ 

Ttmtttir : C17H23N7O2 O.4H2O o.3MUX><hLT 

ti-Utt (%) •• C = 58.48, H = 6.73, N = 25.00 
(%) : C = 58.31, H = 6.65, N = 25.05 

nmm 13 

5-75/ -2-(2- 7 U ;P)-7-(4-(4- kHOt^WW W5>: 
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)V)[1,2A) h U 7 7o[l,5-c]tf U 5 3?> (flS** 13) 
JR$ :.68%(»KX^^T??l*Sft • Sfe^*) 

iH NMR (6 ppm, CDCh) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, IH), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.78 (brs, 2H), 3.57 (t, </= 
5.0 Hz, 4H), 2.59 (t, J= 5.0 Hz, 4H), 2.45 (t, J= 5.3Hz, 2H), 1.58-1.74 (m, 
4H), 1.22 (s, 6H) 
Mass (m/z) : 385 (M + ) 

IR (KBr) : 3417, 3153, 2958, 2819, 2364, 1647, 1610, 1560, 1514, 1444, 1417, 
1381, 1335, 1236, 1126, 984, 770 cm 1 
MA : 178*0 

jtmftffi : C19H27N7O2 0.5H 2 O£LT 

ft-gfig (%) : C = 57.13, H = 6.49, N = 27.43 

mmm (%) : c = 57.28, h = 6.58, n = 27.48 
nmm 14 

5.7=; -2-(2- y U ;W)-7-(4-(5- tFO^y-5.^^^>iH^7^ 
;W[1,2,4] h U 7 V U [1,5-c] M U 5 v > Mb** 14) 

ir* : 49%(^x5 1 Ji/"eS^^ ; fifeift*) 

iH NMR (5 ppm, CDCI3) : 7.58 (dd, J= 0.7, 1.7 Hz, IH), 7.16 (dd, J= 0.7, 3.3 
Hz, IH), 6.55 (dd, J= 1.7, 3.3 Hz, IH), 6.01 (s, IH), 5.90 (brs, 2H), 3.55 (t, ef= 
5.0 Hz, 4H), 2.51 (t, J= 5.0 Hz, 4H), 2.39 (t, J= 7.6 Hz, 2H), 1.26-1.56 (m, 
6H), 1.22 (s, 6H) 
Mass (m/z) : 399 (M + ) 

IR (KBr) : 3417, 3389, 3278, 3167, 2958, 2847, 2359, 1662, 1614, 1564, 1513, 
1444, 1417, 1378, 1336, 1234, 773 cm 1 
SUA : 148*0 

Ttmttft - C2oH29N 7 0 2 I.2H2O tLX 

fi-gfi (%) : C = 57.04, H = 7.51, N = 23.28 
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mmm (%) = c = 57.07, h = 7.55, n = 23.21 
mmm 15 

5.7 a / -2-(2-7 U ^)-7-(4-H a *V [1,2-a] If U v >-2-^ fc* 5 v 

-;U)[1,2,4] h U 7 >/n[l,5-c]t?' j a v > (ft** 15) 

F 500 mg(1.75 mmd)**^ 5 ^/[l,2-a]lf U 5?>-2-f>M^* 
?D>J H 582mg(3.51mmol)SDMF7.5mLC**L> O'CUfc^fc. 

Lfc<£, I^y-JHrS^LT, ft** 15 374mg&afe^*tLT#fc(K 
# 51%)o 

iH NMR (6ppm, CDC1 3 ) : 8.07 (d, J= 6.9 Hz, 1H), 7.59 (s, 1H), 7.58-7.54 (m, 
2H), 7.18-7.12 (m, 2H), 6.76 (dd, J= 6.1, 7.4 Hz, 1H), 6.54 (dd, J= 1.7, 3.3 Hz, 
1H), 6.01 (s, 1H), 5.65 (brs, 2H), 3.77(s, 2H), 3.59 (t, J= 5.0 Hz, 4H), 2.67 (t, 
J= 5.0 Hz, 4H) 
Mass (m/z) : 415 (M + ) 

IR (KBr) : 1666, 1651, 1606, 1446, 1216, 742 cm 1 

Iftjft : 220-221^ 

TtmfrVr : C21H21N9O tLX 

tHlffl (%) : C = 60.71, H = 5.09, N = 30.34 

MM®. (%) : C = 60.70, H = 5.15, N = 30.25 

mmm 15 <D^mzm\^xmmm ie-mmm is zmmi>> ft£^ i6~ft* 
m is 

H WJ 16 

5-7 ^ J -2-(2- 7 U ;W-7-(4-« = M [1,2-a] If 5 5? >-2-< ^ 
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- ;U)[1,2,4] h U 7 V D [1,5-c] KUS v > (i^^ 16) 

»H NMR (6 ppm, CDCU) : 9.06 (s, 1H), 8.04 (dd, .7=1.6. 4.6 Hz, 1H), 7.88 (d, 
J= 4.6 Hz, 1H), 7.69 (s, 1H), 7.55 (dd, 0.7, 1.7 Hz, 1H), 7.14 (dd, J= 0.7, 
3.3 Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.65 (brs, 2H), 3.84 (s, 
2H), 3.62 (t, J= 5.0 Hz, 4H), 2.68 (t, J= 5.0 Hz, 4H) 
Mass (m/z) : 416 (M + ) 

IR (KBr) : 1666, 1606, 1234, 1213, 773 cm 1 
UA : 242-244"C 

7C^^*t : C20H20N10O 1.1 H 2 OtlT 

M-m (%) : C = 55.06, H = 5.13, N = 32.11 

mmm (%> : c = 55.22, h = 5.13, n = 31.91 

5-7 5 J -2-(2-7 <J ;H-7-(4-« ^ ^^[1,2-a] tT U 5 v >-2-^ 

->--;p)[i,2,4] h u 7 \/o [1,5-c] tru s vy utGto n) 

iH NMR (6 ppm, DMSO-de) : 8.92 (dd, J= 2.0, 6.6 Hz, 1H), 8.49 (dd, J= 2.2, 
4.1 Hz, 1H), 7.86 (d, J= 0.8 Hz, 1H), 7.83 (s, 1H), 7.61 (brs, 2H), 7.07-7.01 (m, 
2H), 6.66 (dd, J= 0.7, 2.6 Hz, 1H), 6.02 (s, 1H), 3.70 (s, 2H), 3.54 (t, J= 7.0 
Hz, 4H), 2.58 (t, J= 7.0 Hz, 4H) 
Mass (m/z) : 416 (M + ) 

IR (KBr) : 1647, 1608, 1562, 1512, 1437, 1232, 773 cm 1 
jH£ : 244-246"C 

Ttmftffi : C20H20N10O 1.2 H 2 0 £ IT 

It^fit (%) : C = 54.84, H = 5.15, N = 31.97 

mmm (%) : c = 54.72, h = 4.87, n = 31.94 
mmm is 
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^)[U4]b'J7yn[i,5-c]lfny> (fcfc*l8> 
IR^ : 31%(X^ y — )VUmfeik ; J^fe©*) 

iH NMR (6 ppm, CDCI3) : 7.58 (dd, /=0.7, 1.7 Hz, 1H), 7.30-7.23 (m, 4H), 
7.15 (dd, J= 0.7, 3.3 Hz, 1H), 6.56 (dd, J= 1.7. 3.3 Hz, 1H), 6.03 (s, 1H), 5.63 
(brs, 2H), 3.90 (s, 2H), 3.60 (t, e/= 5.0 Hz, 4H), 2.68 (t, J= 5.0 Hz, 4H) 
Mass (m/z) : 415 (M + ) 

IR (KBr) : 1658, 1606, 1564, 1444, 1224, 999, 748 cm 1 

jKj& : 284-286"C 

tc^^^t : C 2 iH 2 iN90 t bT 

ti-m (%) : C = 60.71, H = 5.09, N = 30.34 

nmm (%) : c = 60.52, h = 5.34, n = 30.07 
mmm 19 

5- 7 a J -7-(4-( ^ > V * 7 V - )V -2- < ;W * * )V) V « 7 V - * > 2 < 2 ' y U 
W.2,4] h U 7\/0[l,5-c]tf U ^ V> 19) 

mmm 15 oxmizmv* p©ft*>o carer* 7ns p**^* 
ft^tj 19 

: 19%(X* J -)Wnf&& ; »&##*) 
iH NMR (5 ppm, CDCI3) : 8.00 (d, J= 7.2 Hz, 1H), 7.88 (d, J= 7.2 Hz, 1H), 
7.59 (dd, J=0.7, 1.7 Hz, IH), 7.45 (dt, J= 1.3, 8.2 Hz, IH), 7.39 (dd, J= 1.3, 
8.2 Hz, IH), 7.16 (dd, J= 0.7, 3.3 Hz, IH), 6.56 (dd, J= 1.7. 3.3 Hz, IH), 6.04 
(s, IH), 5.60 (brs, 2H), 4.02 (s, 2H), 3.63 (t, J= 5.0 Hz, 4H), 2.75 (t, J= 5.0 Hz, 
4H) 

Mass (m/z) : 432 (M + ) 

IR (KBr) : 1652, 1612, 1560, 1440, 1236, 1203 cm-' 

: 218-219'C 
5tmftffi : C21H20N8OS tit 
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fHMt (%) : C = 58.32, H = 4.66, N = 25.91 
$M (%) : C = 58.10, H = 4.99, N = 26.15 

mmm 20 

5-7 = / -7-(4-(^ > V-2,1,3.5P7 v7 7-;^ 

7 U ;U)[1,2,4] h U 7^n[l,5-c]tf u a v> (its® 20) 

jr^ : 7o%(x^y — ;wT?ntss ; fife^*) 

iH NMR (6 ppm, CDCb) : 7.99 (s, 1H), 7.94 (d, J= 7.6 Hz, 1H), 7.59 (dd, J 
=1.6, 7.6 Hz, 1H), 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 Hz, 1H), 
6.56 (dd, J= 1.7, 3.3 Hz, 1H), 6.03 (s, 1H), 5.64 (brs, 2H), 3.72 (s, 2H), 3.58 (t, 
J= 5.0 Hz, 4H), 2.60 (t, J= 5.0 Hz, 4H) 
Mass (m/z) : 433 (M + ) 

IR (KBr) : 1660, 1606, 1444, 1222, 758 cm 1 

Bk£ : 210-211*0 

TimtttiT : C20H19N9OS tUT 

ft JHift (0/0) : C = 55.41, H = 4.42, N = 29.08 

mum (%) : C = 55.38, H = 4.47, N = 28.99 



r !l21 



6.75A2^7y*W4.(6.^MVmi/-*-8.^^)l')^5i? 

-^)[1,2,4] h U 7\/n[l,5-c]tf U ^ v> (fcS* 21) 

ft-&*F 1.50 g(5.26 mrn^itf 
->7^xkK934 mg(8.42 mmol)£ o □ * 9 > 15 mL£iS#U 
T0*CK&8«. »H.5mL, h U 7* h*->**fc***t h 'J?A 1.78 
g(8.42mmol;1.6eq.)**Q^ MT»*ft#bfc. R**7* R**K*«: 

Ida. S6C1.0 moVL*mtJ-hvvA*®mz®^®mz&mmzmm 
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* y 5 A * n t h if v 7 4-(2%* * J ° ° L 

X* / -JUTHttH bT. <fc** 21 222 mg t LT*fc<«* 11%). 

iH NMR (6 PP m, CDCh) : 7.58 (dd, «/= 0.7, 1.7 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 

Hz, IH), 6.55 (dd, J= 1.7, 3.3 Hz, IH), 6.03 (s, IH), 6.02 (s, IH), 5.60 (brs, 

2H), 3.61 (s, 2H), 3.56 (t, «/= 5.0 Hz, 4H), 2.56 (t, J= 5.0 Hz, 4H), 2.42 (s, 3H) 

Mass (m/z) : 380 (M + ) 

IR (KBr) : 1654, 1614, 1564, 1209 cm 1 

flt& : 222-224X: 

5c^##T : Ci8H2oN 8 0 2 tbT 

fUfffi (0/0) : C = 56.83, H = 5.30, N = 29.46 

£ffl4t (%) : C = 56.80, H = 5.45, N = 29.12 

mmm 22 

5. 7 = J -2-(2- 7 >J *)-7-(3- * * ;W4-(5- ^MV^Ir^-^^^ 
M ^*-;U)[l,2,4] h 'J 7 N / D [1,5-c] t! U 5 5» <fcS* 22) 

•$mm 15 (D^^icipcT. 22 zntzo 

ir^ : 40%(x^y — )vx-&lfeiik ; fifelft*) 

iH NMR(6 ppm, CDCla) : 7.58 (dd, J= 0.7, 1.7 Hz, IH), 7.15 (dd, </= 0.7, 3.3 
Hz, IH), 6.55 (dd, «/= 1.7, 3.3 Hz, IH), 5.99 (s, IH), 5.98 (s, IH), 5.70 (brs, 
2H), 3.98 (s, IH), 3.92 (s, IH), 3.89 (d, J= 14.2 Hz, IH), 3.62 (d, J= 14.2 Hz, 
IH), 3.13 (dt, J= 3.3, 10.6 Hz, IH), 2.89-2.82 (m, 3H), 2.57-2.43 (m, IH), 
2.41 (d, J= 6.5 Hz, 3H), 1.20 (d, J= 6.3 Hz, 3H) 
Mass (m/z) : 394 (M + ) 
IR (KBr) : 1652, 1648, 1606, 1238 cm 1 
jgfej& : 183-185"C 

7C*»«r : CioHaNsOj 2.0 HC1 2.1H 2 0<i:bT 
ftJHI (%) : C = 45.17, H = 5.63, N = 22.18 
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*»& (%) : C = 45.17, H = 5.47, N = 22.07 

^jUlWTjOSII 23-*«« 25 **«U <t** 23~<fc£* 25'*#fc. 
#£J60>J 23 

5-7 a y -2-(2.7 u ;w-7.(4-(i.(5^^;w v *** V-»-s.-r *>x**> 

^v-;U)[l,2,4]hU7yn[l,5-c]t! I J5v> (fc**28) 
JR$ : 31%(X^y— )wn%&& ; 

iH NMR (6 PP m, CDCI3) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, IH), 6.00 (s, IH), 5.96 (s, IH), 5.73 (brs, 
2H), 3.80 (q, J= 6.9 Hz, IH), 3.54 (t, J= 5.0 Hz, 4H), 2.58 (t, /= 5.0 Hz, 4H), 
2.41 (s, 3H), 1.43 (d, J= 6.9 Hz, 3H) 
Mass (m/z) : 394 (M + ) 

IR (KBr) : 1666, 1604, 1444, 1227, 767 cm 1 

M£ : we-iost; 

mmm 24 

- ;U)[1,2,4] h U T V D [1,5-c] £ U 5 5» 24) 

: 56%(X^ y — ;PTfSISft ; 8fe$*) 
iH NMR (6 ppm, CDCI3) : 8.23 (s, IH), 7.59 (dd, J= 0.7, 1.7 Hz, IH), 7.15 (dd, 
J= 0.7, 3.3 Hz, IH), 6.56 (dd, J= 1.7. 3.3 Hz, IH), 6.02 (s, IH), 5.62 (brs, 2H), 
3.54 (t, «/= 5.0 Hz, 4H), 3.38 (s, 2H), 2.51 (t, J= 5.0 Hz, 4H), 2.33 (s, 3H) 
Mass (m/z) : 380 (M + ) 

IR (KBr) : 1666, 1648, 1604, 1446, 1333, 1207, 999 cm 1 

: 233-234-C 
ytmttffi : C18H20N8O2 0.2 H2O tLX 

tfgfig (%) : C = 56.30, H = 5.35, N = 29.18 

mmm (%) : c = 56.os, h = 5.37, n = 29.41 
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*nm 25 

5-7 S J -2.(2-7 U ^).7-(4.(5.^JV-3-7x :MV **ir 7-^-4-^ ;M ^ 

;P)tr^7^-^)[i,2,4] h U 77o[i,5-c]t!'J a v> (fcS* 25) 
ir* : 82%(x^ y-;uif?IISft ; Sfi*&*) 

iH NMR (6 ppm, CDCU) : 7.97-7.93 (m, 2H), 7.59 (dd, </= 0.7, 1.7 Hz, 1H), 
7.47-7.44 (m, 8H). 7.16 (dd, .7= 0.7, 3.3 Hz, 1H), 6.56 (dd, </= 1.7, 3.3 Hz, 1H), 
6.03 (s, 1H), 5.66 (brs, 2H), 3.56 (t, J= 5.0 Hz, 4H), 3.34 (s, 2H), 2.54 (t, J= 
5.0 Hz, 4H), 2.47 (s, 3H) 
Mass (m/z) : 456 (M + ) 

IR (KBr) : 1653, 1604, 1560, 1444, 1234 cm 1 

H&& : 244-246*0 

Ttmfttir : C24H24N 8 0 2 t UT 

ffHFtt (%) : C = 63.15, H = 5.30, N = 24.55 
(%) : C = 63.26, H = 5.46, N = 24.74 

mam 21 tmm\z 57*7^ h t»v»TKT«t« 26 * 

$2£0!l 26 

5.7$A2-(2.7U^7-(4-(3-t^y-3,4.^t K □-2H-^W[1,4]**^>*>- 
MfrtmW 5>=W .2,4] HJ 7 V D [1,5-c] K U 5 3? > (flSStt 26) 

jr* : i5%(x^ y-jp-enisgi ; fife©*) 

iH NMR (6 ppm, CDCI3) : 8.04 (brs, 1H), 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 

(dd, J= 0.7, 3.3 Hz, IH), 7.00 (s, IH), 6.93 (d, J= 7.9 Hz, IH), 6.74 (d, J= 7.9 

Hz, IH), 6.55 (dd, J= 1.7, 3.3 Hz, IH), 6.01 (s, 1H), 5.62 (brs, 2H), 4.62 (s, 

2H), 3.54 (t, J= 5.0 Hz, 4H), 3.47 (s, 2H), 2.53 (t, J= 5.0 Hz, 4H) 

Mass (m/z) : 446 (M + ) 

IR (KBr) : 1606, 1230, 773, 505, 487 cm 1 

M& : 287-288'C 
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7tmfttt •■ C22H22N8O3 tvx 

fr&m (%) : C = 59.19, H = 4.97, N = 25.10 
£tttt (%) : C = 59.23, H = 5.06, N = 24.71 

mmm 27 

5- 7 5 J -2-(2-7 U ;i0-7-<4-(3-*+ V -3,4- V fc H U > V [M]**t^ >• 

6- >f ;l./^;U)t!^7V-^)[l,2,4]h'J7yD[l,5-c]krU $ «fc£*27) 

ft$ : 50%(X^y-;i'7??ltSft : 

iH NMR (6 ppm, DMSO-d) : 10.67 (brs, 1H), 7.87 (t, J= 0.8 Hz, 1H), 7.61 
(brs, 2H), 7.06 (d, J= 3.6 Hz, 1H), 6.90-6.87(m, 3H), 6.67 (dd, J= 0.7, 2.6 Hz, 
1H), 6.01 (s, 1H), 4.55 (s, 2H), 3.51 (t, J= 7.0 Hz, 4H), 3.41 (s, 2H), 2.42 (t, J 
= 7.0 Hz, 4H) 
Mass (m/z) : 446 (M + ) 

IR (KBr) : 1677, 1645, 1606, 1564, 1197, 773 cm 1 

: 284-285X: 
7G3?t##T : C22H22N8O3 1 LX 

frWm (%) : C = 59.19, H = 4.97, N = 25.10 

mm®. (%) : C = 59.01, H = 5.28, N = 25.11 

mt&ffl 28 

5- 7 = J -2-(2- 7 'J ;W-7-(4-(l- ;* h * "> "> * P 7 O t! JU * ^ )V) tf ^ 7 V X 
^)[l,2,4]h'J77P[l,5-c]t!'J5v> (fc£^28) 

&. 

iH NMR (6 ppm, CDC1 3 ) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 
Hz, IH), 6.55 (dd, J= 1.7, 3.3 Hz, IH), 6.02 (s, IH), 5.83 (brs, 2H), 3.58 (t, J= 
5.0 Hz, 4H), 3.34 (s, 3H), 2.65 (t, J= 5.0 Hz, 4H), 2.55 (s, 2H), 0.83 (dd, J= 
5.0, 6.6 Hz, 2H), 0.48 (dd, J= 5.0, 6.6Hz, 2H) 
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Mass (m/z) : 370 (M +1 ) 

IR (KBr) : 3458, 3115, 2835, 1655, 1608, 1556, 1514, 1470, 1443, 1417, 1331, 
1230, 1205, 1117, 1063, 1012, 984, 906, 885, 771 cm 1 
M£ : 201-202t: 

7tm^ : Ci 8 H 23 N702 0.3H 2 O<hLT 
fUHI (%) : C = 57.68, H = 6.34, N = 26.16 

mmm (%) : c = 55.61, h = 6.24, n = 26.09 

4t£® l 10 m & 

?L tt 30 m ^ 

#U tf— )V7)VU— )V 1-5 mg 

Xf7 l J>S'7^->^ 0.5 mg 

{c&m 2 10 m & 

#L tt 100 mg 

^f7'J>i"7^'>^ 25 m s 

<fc£$3 15 2 mg 

mmy^xm 200 mg 

tt»WJt^'>^> 24 mg 

aatffl^'j-fe'j> 50 mg 
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* fc ©ms ± tt£ s ft * s ft s . 
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s) T!*fosn*[i.2,4]hU7\/p[i,5^ifU5s;>«w#*fctt*©*a± 

3 . R»tf«*t> b < < S *V[l,2-a]tf U vJk -f S ^/[1,2-aJ 

>/ujk ^>y-2,i,3-^7v7y'j;u> >fv**tfv'u;u*«fctf3-**v-3,4- 

#<Z)igffl 1 |B«<0[1,2,4] h U 7\Zn[l,5-c]tf U 5. i?>«i#*fcl«0«IJ: 

4 . Q tf***^* 1 ~ 3 (D^ttlfr KB«©[1,2,4] h U 7 

\/D[i,5-c]b;u5^>«ii»i*:*fctt*o*a±fi : **natt. 

5 . T?**»*0*H4E«0[1,2,4] h U 7Va[l,5-c]t?U = 

6 . ri t < \*&w*<D%mmm***'C3b*m*<Dmm 5 ib*<b 

[1,2,4] h U 7^b[l,5-c]bf U == 5;>«*#*fctt*©*3±tf*£ftS*. 
7 . Ri#7 U ;i/T?**«#©«H 5 IB*® [1,2,4] h U 7 7 n[l,5-c] t! »J 5 v 

«fc>U R 4 fc«ktf R5 ^lllfc t < tt*«*©fia7;i/+;wt?**«*««H 

7 E*©[1.2,4] h U 7'/0[l,5-c]tf' J a 

9 . R4 R5 j&«*^T?»S»#©«H 8 SeSc©[l,2,4] b U 77o[l,5- 
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10. R« U na#0#Onb#n?*tK R»^««t>b 

-f5^/[U-a]eUSW, ^S^/[l,2-a]tf7*-^ 
'/[l,2-a]tf U 5 ^>X< ^>7^77U;k ^>\/-2,l,3- 

1 1. r» *s 5./^ yt^y-jv-H ;^S5»*ciffl i oismo 
[i,2,4] h u 7^o[i,5-c]t;u s ^^RSff^fctt^-^asa-tw*** 1 **- 

12. Bjt#tf>fSHl~~l 10^m*^CE«0[l,2 f 4]hU77P[l,5-c]lfU 
1 3. H#£>lfiBl~l l0^1"n*>Hffi«0[l,2,4]h , J77o[l,5-c]k: , J - 

1 4 . W^OfSffl 1~11 ©V>-rtt*>fc*B*®[l,2,4] H 'J 77o[l,5-c]tf U 

sv>B§^^fc«^o^s±fi : ^$n?>^=£:^wrs7^y->>A 2 A^^# 

1 5. 7f;->>A2A^«)itl/Lli:S*t5^i©MtfcttfPJ 
<&»£®fc©©»i#0ttB i~ii ©^Tn^iciB«i©[i,2,4] h u 77pu,5- 

1 6. »^<Dig@l~l 10V»1*n^HC*©[l,2,4]h'J77n[l,5-c]t: , J 

7x y v> A 2 A^#^®^^3i t -**^"^^ (D ^^^ ;/L:: ^^^ 0 
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